Contribution of cumulus cells and serum to the maturation of oocyte cytoplasm as revealed by intracytoplasmic sperm injection (ICSI).
The fertilisability and developmental capacity of mouse oocytes matured in vitro were examined by in vitro fertilisation (IVF) and intracytoplasmic sperm injection (ICSI). While more than 50% of cumulus-enclosed oocytes were fertilised by IVF after maturation in serum-supplemented medium, none were fertilised when the oocytes matured without serum. By ICSI, the majority (78-94%) of the oocytes were fertilised regardless of the presence or absence of serum in oocyte maturation media. Although the majority (88-92%) of cumulus-free germinal vesicle oocytes underwent nuclear maturation in both serum-free and serum-containing media, those matured in the presence of serum were more readily fertilised by ICSI (43%) than those matured without it (3-5%). The cumulus-free oocytes co-cultured with cumulus cells but without serum were fertilised at 36%, suggesting some secreted factor promotes the oocyte's cytoplasmic maturation. The oocytes fertilised by ICSI developed into normal-term fetuses regardless of the presence or absence of serum or cumulus cells in oocyte maturation medium. These results lead us to conclude that (a) the cytoplasm of the oocytes can mature in serum-free medium and (b) the presence of both the serum and the cumulus cells in the medium surrounding maturing oocytes is beneficial for the development of the fertilisation- and development-competence of oocyte cytoplasm.